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REVIEW OF THE EMIS SYSTEMS ANALYSIS

OBJECTIVE OF THE .EMIS SYSTEMS DESIGN PROJECT

The primary objective of the analysis performed by Dahl /,Kramer

Consultants for the Nevada State Department of Education was
to determine the need for, feasibility of, and conceptual

design of an automated Educational Management Information
System to'serve the staff of the Department.

The analysis began in January, 1972, and was completed in
July of that year with the presentation of the following
final report to the NSDE/EMIS Advisory Committee and the
Staff of the Nevada State Department of Education.

The analysis was divided into three general procedural

tasks, as folloWs:

1. The assessment of information need.

The purpose of this task was to determine as precisely

as possible the information item types needed by the

NDSE.professional and para-professional staff members

for decision-making purposes. The first step involved

a general orientation of the staff to the concept

of automated information storage and retrieval, and
guidance in the process of identifying and communi-
cating specific information needs. A comprehensive
Orientation Manual was produced for the staff, and
orientation sessions were conducted with small

groups of staff members.

Each staff member listed the items of information*

he needed for decision-making purp6ses. Each was

asked to detail the frequency of need, proposed use
of information, its probable source, and a subjective
estimate of the essentiality of each unit of infor-

mation listed.

The information needs statements became the subject
of an interview between the contractors and each staff

member. Needs statements were clarified, defended,



and encoded for future categorization. Subsequently,
each statement was subjected to a review by the sub-
mitting staff member's Branch of the' Department. The
Review process permitted deletion of certain infor-
mation requests for failure to meet pre-established
criteria.

The information needs statements were then categorized
by probable source of supporting data, and the data
elements were extracted and consolidated for analysis.

2. Data availability analysis.

Each discrete data element was examined for availa-
bility. Certain elements are known. to be collectable
since they are currently collected from school, LEA,
and other sources for specific purposes. The data
elements of questionable availability were sorted by
probable source to become the subject of survey
questionnaires distributed to all school and LEA
offices in the state.

The results of the survey were tabulated and all
elements indicated to be available were destined for
consideration forthe data base of a general data
storage and retrieval system.

3. Conceptual systems design.

Given the stated information needs of the NSDE staff,
the component data elements of each unit of informa-
tion, and an indication of the availability of each
data element, analysis of the Educational Management
Information System requirements could begin.

The procedure for the analysis that is the subject of
the following text involved an inspection of the com-
puter processing environment available to the Depart-
ment, a review of certain automated and manual systems
presently in use, careful consideration of the frequency
and types of information need, and analysis of several
types of information systems with regard to the data
to be handled and the known reporting requirements.



IfiFORMATION NEEDED BY THE NSDE STAFF FOR DECISION MAKING

The product of the information needs assessment task was 299
examples of specific combinations of information. A complete
list of these needs statements, using abbreviated descriptions,
may be found in appendix 1.

Certain general statements may be made concerning the subject
matter of the required information and the implied priority of
certain information types.

As one would expect, the vast majority of requests concern
information about the state's public school students, teaching
and administrative staff, curriculum, teaching materials,'and
facilities. Information concerning private schools and their
activities is also in demand. Fiscal information from the
local educational agency or school level was not called for,
but improvement of the SDE fund accounting information system
is varranted. It stands to reason that the decision-making
information needs of education managers would place internal
operational fund data high on the list.

Requests for information about the world outside the state's
educational system were limited to job market data related to
existing educational programs offered by the schools. Job
market data is available only through the Nevada Department
of Employment Security.

One tangible indication of the relative importance of certain
types of information is the number of times it is requested,
i.e., the number of staff members requesting the same or essen-
tially similar information. AtOinspection of the list of com-
ponent data element groups (see appendix 25 indicates that
certain information may be significantly more important than
others. Other priority indicators exist, but are considerably
more difficult to analyze with any degree of confidence. The

subjective rating of "essentiality for job performance," for
example, proved unworkable as an analytical measure.

On the assumption that each staff member's responsibility in
the department is no more or no less important than his col-
league's, and that his stated information requirements are all
of relatively high importance in the performance of his job,
the number of separate information requests drawing on a specific
data element or group of elements is worthy of inspection.
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A full eighteen per cent of the total number of requests sub-
mitted (299) call for information which will necessitate a file
of LEA and school certificated staff responsibilities. These
responsibilities must be defined more highly than they are in
the current Nevada Education Directory. Fifteen per cent will
make use of certification and transcript data on these personnel,
and most of these will require concurrent use of the respon-
sibility data.

Of student data, most of which can be handled in terms of
numbers of learners with specific attributes, ethnic distribution
stands out as supportive of seven per cent of the total number
of requests. Six per cent will demand a file of exceptional,.
pupil counts in terms of type of disadvantage or handicap.

Next on the priority scale we find'specific course descriptions
tied to teacher identification, graduate follow-up data,
identification of dropouts and needs assessment (test) data.

THE AVAILABILITY OF DATA

The list of discrete data element groups leading to potential
satisfaction of the .nformaticn needs stated by the NSDE staff
was subjected to reyiew by the EMS-Director and the Planning
and Evaluation Division Associate Superintendent. The purpose
of this review was to screen out those data elements which
were positively'known to be collectable. In order to elicit
the most accurate response possible from those responding to
the Data Availability Survey, At was deemed advisable to ask
only about those data of genuinelyquestionable availability.

The review produced a final list of only thirty -one data element

, groups which were not positively known to be collectable nor
presently being collected for one reason or another. These
thirty-one element groups may be found in the elementary and
secondary school questionnaires and the local education agency
questionnaire in appendix 463. A summarization of the response
to the questionnaires is shown on the forms themselves.

1

Response.to the survey included 16 (of 17) LEA questionnaires,
145 (of 187) elementary school questionnaires, and 79 (of 84)

.secondary school questionnaires.
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Questions referring to student data permitted' three types of
response: indication that the data is already collected regu-
larly; that it is not presently gathered, but could be; or
that the data could not be collected. Questions referring to
activity or resource data permitted only two types of response:
available or Unavailable.

An assumption had to-be made as to what level of positive
response, i.e.,hat peicentage of "presently collected" or
"available" response, constituted a reasonable degree of avail-
ability. The contractor arbitrarily selected 80% total positive
response as an indication of availability`for the information
system. The assumption is that if 80% of agencies can supply
the needed data, the remaining 20% will be 'able to do so if
they.are given appropriate guidance and assistance by the SDE.

As can be seen in the questionnaire item analysis (appendix 3),
all activity and resource data elements,meet or exceed the
80% threshold and may be considered available. All but three
student data elements are also.shown to be available frOM the
responding agencies.

A SYNOPSIS OF THE INFORMATION NEEDS ASSESSMENT AND DATA
AVAILABILITY TASKS

Findings of the information needs assessment phase of the
ptoject indicate that a complex data storage and retrieval system
will not be necessary for EMIS. The information needs stated
by the NSDE staff are relatiVely straightforward and, for
the most part, deal with information already collected for one
reason or another.

oI

Most significant among the findings of the contractor was the
fact that although much of the information required by staff members
for decision-making purposes is being collected by the depart-
ment, that information is not readily available to all staff
members for their use. Present systems generally do not permit
use of the information they maintain for purposes other than the
specific one for which it was collected. The primary goal of
NSDE/EMIS must be to make available to staff members the infor-
mation they need to support a rational decision-making process
in the way it is most usefuZ to them.

Two attributes are essential for the system as a whole. It must
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be flexible, so that as information needs change, the system
can accommodate them without great expense. And it must pro-
vide a variety of information.on demand, in addition to being
capable of producing, the few routine reports necessary. ill .

storage files must easily yield any of the data they contain
in a variety of formats, at the request of individual staff
members.

Unlike many business-oriented information storage and retrieval
sygtems, file maintenance will not be a frequent function.
Most of the.data necessary to sa0.sfy the stated information
requests can be collected and stored annually without inter-
mittent updating. These "annual" data files of the storage
and retrieval subsystem will simply be'refreshed each year.
The capability-for intermittent maintenance must still exist,
however, so that corrections can be made, and files which do
need periodic scheduled or unscheduled maintenance can be
updated.

EXisting Systems

The Nevada State Depaitment of Education currently utilizes
six different information "systems". Each is designed to
provide information for a specific purpose, and none permits
easy general access to the date it holds. The contractor
proposes that three of ,e systems be retained in their
present form, and that three p.ew systems be created to accom-
modate information needs not rzesently satisfied. One of the

retained syitems would continue to operate apart from
NSDE/EMIS, leaving five basic subsystems to comprise the Educa-
tional Management Information System. Figure 1 is a schematic

diagram of the existing and proposed configurations.

The pxisting systems may be described as follows. ,

VERIFY

VERIFY is a system designed to satisfy teacher, student, and
program data requirements through the collection of infor7
mation on each individual student enrolled in every
occupational education class in the state. The information
is incorporated into program summary reports made to the
SDE. The summaries are used for tplanning, program develop-
ment, program evaluation and funding at the SDE level, and
act as a basis for reporting to the U.S. Office of Education.
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packa,iw provided by Palo Alto Systems,
Iac of Sc,-stt.44a1,:, Arizona. directly to the Vocational/

Bran01, of NSDE,

l!s-ient..111 malagement information to the

Brancn,-and should be maintained
sparafe frog, the EM1S.

oF5Vt:TIVES 'iefZTE:g

"Z*7,1:4-, FreFA objectives Monitor provides personnel

1-4:4trt. and project _status accounting for NSDE staff
LT is a ApecialiZOd information system designed

tc, ,ThInpotrt, activities conducted unuer the concept
of -.1:.4ve.net t,y !:,bjectives. The P.O. Monitor permits

eact staff reber's stated objectives for the
vc$r ArA the status of each objective is main-
tttAe,f pet':,',dc reporting and updating', with routine

t+rt:ratt-,-! for management analysis.

- Obj,tIve Mcitor is'a new system, first imple-
r. 1pring of 1972. It can provide valuable

::011,7..erning st:Aft activities to Branch and

czmaFereat .and it yields time and cost accounting data
try avallabbt.) which will accommodate many of

t,- infc;rmirion needs of the staff.

It t, pr,red tnat the 1=.0, Monitor be maintained as an
with Appropriate modifications to be made

-4arranted,

E.C-A PERSONNEL

l5 a Ainglv-purpose system for collecting the data
puce a state school directory at the begin-

:o., o ac. , school yeqr. Appropriate personnel and other
;sortInent data are collected from LEA and school offices,
pnhii ins. cards and listed for directory layouts. By

,i).1r.tly changing the content of the data collected and
fiIttig it in .1 general storage and retrieval system, it

available to all staff members in a great
:4 ways. In addition to producing the information
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necessary to create an annual state school directory,
special directories can be produced on selective factors,
selective mailing lists can be drawn for printing of pres-
sure sensitive labels, and the personnel data can be easily
used in conjunction with certification and curriculum data
as required by various staff members.

CERTIFICATION

This system provides the record keeping necessary for the
teacher/administrator certification function of NSDE. A
recordis kept for every applicant, and details his educa-
tion and employment background as well as data regarding
credentials held, provisions placed upon those credentials,
and their expiration dates. Although this syStem,is par-
tially automated, it does not appear to make certification
information. readily available to the entire NSDE staff. If

the certification system were included as a file in the gen-
eral storage and retrieval,subgystem, the data could be
made readily available, in conjunction with school personnel
assignment and curriculum data.

AVERAGE DAILY ATTENDANCE

This automated system provides for collection of monthly
,attendance data1,from the schools as necessary for the
allocation of funds. Monthly reports are. generated along

with annual summarizations. The systeM appears to do the
job for which it was'designed quiteyell. ,.. For the sake of
compactness, it could be incortiorated-Irithe general storage
and retrieval subsystem. The reporting'flexibility here
would allow specialized ADA reports to be created on demand.
Inclusion of the ADA System as a file in the general storage
and retrieval should be considered optional, as few infor-
mation requests would draw upon the data it contains.

NSDE FUND ACCOUNTING

The NSDE fund accounting is part of the State Controller's
general accounting process for all state agencies. Since

it is mandatory that the SDE use the general state system,
a thorough study of it was not made by the. contracting
systems analysts. The scope,of the system involves less
than 9999 expenditure classifications for less than 100 cost
centers. Funds are received from less than 20 sources,
and they may be considered "operational" (for internal

9



SDE operation), or "flow7through" (allocated to agencies
at other levels for expenditure):

Additionally, a summarization of the receipts and expendi-
tures of each LEA is collected by the SDE via an annual
financial report of the county superintendent.

Information requests concerning fund accounting matters
dealt, for the most part, with the need for timely data
on the "budget versus expenditure" status of operational
funds for certain cost centers within the Department. The
Process Objectives Monitoring System is designed to provide
this information to 'the staff, and had this system been
in operation at the time of thp,i4formation needs assess-
ment, it is doubtful that those requests would have been
included.

No recommendation for alteration of,the fund accounting
system is made at this time. Should the need arise, how-
ever, the general storage and retrieval subsystem could
easily accommodate the data handling requirements of fund
accounting for the Department, and monitoring Of LEA fiscal

accounts. The EMIS director should be charged with the
responsibility 'for monitoring aZZ systems so that changing
information requirements will lead to appropriate system -

modifications.

These six existing systems presently accommodate a considerable
portion of the data required to produce the information needed
by the NSDE staff. However, generally speaking, they d- not
yield those data willingly to information seekers. The pro-

posed EMIS would make the data more accessible and useful to
the staff, and should, therefore, lead to improved decision-
making practices.

AN INTRODUCTION TO THE PROPOSED EMIS

At the outset of the systems analysis, an assumption was made
that a general storage and retrieval system should be developed
to accommodate the needs of the Department. The information
yielded by the needs assessment task has somewhat altered that

belief.

Staff members were told that the information they requested had

10



to meet four basic criteria in order to be considered in the
system design specifications. Those criteria, explained in de-
tail in the Orientation Manual, were essentiality for decision-.
making purposes, variability (information of Changing substance),
recurrent need or multiple use and availability.

--The-initial_asaumption aboutthe form of the system to be created
proved inadequate on discovery that much of the information
needed' by the staff did not meet the four criteria befitting
informationto be handled by a general storage and retrieval
System. The criterion failed by many of the stated needs was
that of recurrent need or multiple use. A staff member can
have a valid requirement for a type of information which is
available to the Department, essential for the performance
of his job, variable in nature, but needed by him in only one
.way at one time, and of little value to other staff members.

It would be impractical to encode and store the "single-use"
data required to produce this information in a system designed
specifically to cope withsmultiple-use data requirements. A
cost-benefit analysis would surely cause deletion of the data
element(s), and force the staff member to do without essential
information. This leads to a self-defeating situation for a
system that is supposed to provide optimum accommodation of
information need.

It is proposed, therefore, that the EMIS subsystems include
a survey data analysis package for processing single-use
information collected from multiple sources.

The general storage and retrieval subsystem, capable of storing
and maintaining vast amounts of various types of data and
reporting it in a variety of ways, would still constitute the
nucleus of EMIS.

Additionally, a specialized inventory subsystem is proposed
for use by those staff members who are responsible for-acquisi-
tion,of surplus federal property.

Maintaining the existing Process Objectives Monitor and Fund
Accounting systems as EMIS subsystems, we then have a set of
five proposed subsystemS comprising EMIS. VERIFY, which is to
be maintained apart from EMIS, will not subsequently enter

11



into our discussions.

The proposed EMIS, drawn in part from existing information

handling techniques, would permit a significant improvement

over present methods by allowing general data access and file

integration (conjunctive utility), when warranted, for those

types of information required by the Department.

Referring back to_Figure 1, we see the proposedl modifications

in schematic form.

VERIFY would be retained as a special-purpliose System

serving the Vocational/Technical Education Branch, under.

the jurisdiction of that Brarich.

The NSDE Process Objective Monitor would bp retained as

an EMIS subsystem in its present form.

The'LEA/School Personnel (Directory) "systtem" would be

incorporated into a new General Storage and Retrieval

subsystem. Personnel data would constitute a major file,
accessible alone or in conjunction with other GSR files,

so that the data would be available for a variety of uses.

The Certification data storage system would also be incor-

porated in the General Storage and Retrieval subsystem, as
integration of these data with"other GSR files is essential.

Average Daily Attendance data is recommended for inclusion

in the GSR subsystem, but this change is not essential.
.The conceptual design includes ADA as a file in the GSR,

to be used optionally at the discretion of the EMIS De-

partment.

NSDE Fund Accounting, a part of the State Controller's

fiscal accounting system, would not be altered. The Process

Objectives Monitor will enhance fund accounting data
availability, and therefore accommodate tl:e information
needs stemming from the shortcomings of the existing system.

Current practices of non-systematized collection of mis
cellaneous data would be modified through the use of the

12



three new EMIS subsystems, GSR, Survey, and Inventory.
The addition of these subsystems provides a capability
of accommodating the vast majority of staff information
requirements. Requirements which will not be satisfied
by EMIS will be discussed later in this report.

SPECIAL CONSIDERATIONS

Flexibility

The NSDE staff information needs assessment project was con-
ducted in such a way as to attempt to determine future as well
as present information needs. Education management is a dy-
namic process, however, and information not predicted during
the assessment project will undoubtedly be needed in the future.
For this reason, it is important that EMIS be designed to ac-
commodate-future change, modification, and expansion.

The Survey subsystem is, of course, designed specifically to
handle an infinite variety of data collected from multiple
sources. This provision for ad hoc data collection is essential
in meeting the flexibility requirement.

The General Storage and Retrieval subsystem, the nucleus of
EMIS, must readily adjust to the dynamic information require-
ments of the NSDE staff. Conceptual design of the GSR pro-
vides for change in the following ways:

Ease of report modification and custom design is made
possible through the use of a high level programming
language. ANS COBOL is the primary language proposed
for this purpose. RPG is also recommended as being
an extremely fast report writing language, but support
by IBM is no longer provided for RPG, so long-range
plans for its use should be considered very carefully.
Standard report formats will be available to convey
a variety of data types. ft

2. File content flexibility is-attained with processing
programs which will be relatively independent from
file format, record length and content. A catalog of
file formats will be employed so that files can be
changed without the necessity of altering, the proces-
sing programs. Proposed record lengths (set forth
in example formats) are established at approximately



2Q% longer than initial content demands.

3. File maintenance schedules are fixed only by demand
for updating. A pre-processor permits alteration of
maintenance or reporting schedules with the utmost ease.

4. The data base is constructed as a group of data sets (files).
Incorporation of other subsystems in the GSR would
entail no more than adding a data set to the base.

THE PROCESSING ENVIRONMENT

EMIS processing and program maintenance will be the responsibil-
ity of the Nevada State Central Data Processing Department.
Therefore, EMIS programs must conform to the operating environ-
ment available at the CDP,facility, and must be written in a
language familiar to the CDP staff.

CDP currently uses an IBM System/370 Model 155, with 512K core,
and operates unrer OS/MFT. A limited number of peripheral stor-
age devices are available during most processing hours, so tape
and disk demands must be held to a minimum. Core storage
availability is limited during prime production hours when an
on-line storage and retrieval system is operating for the State
Department of Motor Vehicles. EMLS batch processing must be
scheduled in accordance with the demands of other system users.
It appears that most predictable EMIS user demands could be met
with a scheduled weekly run of indefinite duration, not to exceed
two to three hours except during major (annual).file maintenance.
Core requirements are not predictable at this time, but since
processing is somewhat dependent on the amount of core available,
all programs should be as core-conservative as possible. The
contractor for development of the EMIS must work very closely
with Nevada CDP personnel toward creation of an optimum system
for the existing environment.

The CDP programming staff works primarily with ANS COBOL, a
language well suited to the task at hand. Recommendation of the
selection of ANS COBOL as the EMIS programming language is there-
fore made.

Consideration of the User

The staff that EMIS is designed to serve consists generally of
professional educators who are not versed in the art of automated
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data processing. Every attempt must be made to assure that the
- system can be easily used by persons who do not understand the

technical complexities of processing. The pre-processor, described
later in this report, is designed to make user requests for file
maintenance and query as non-technical as possible. The con-
tractor for system development must take every predaution to see
that user manuals, the data base and report dictionary, and
request procedures are designed for the non-technical user.

Special consideration must also be made for the techniques of,

data collection. School and district officesopresent some
special data collection problems. A section in the last part
of this report deals with some points for consideration.
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PART II

PROPOSED EMIS AUTOMATED SUBSYSTEMS

THE GENERAL PURPOSE STORAGE AND RETRIEVAL SYSTEM (GSR)

General Description

The General Purpose Storage and Retrieval System (GSR) may be
considered the heart of the proposed EMIS because it serves as
the central information access tool for the department. Its

design would permit incorporation of the other EMIS subsystems
in the future if needs so dictate. Three present systems, the
LEA/School Personnel system, the Certification Record system,
and the ADA Accounting system, would be absorbed in the GSR.
The data from each of these systems would constitute a data set
in the GSR data base. In addition, data sets would be created
for student enrollment and curriculum data.

GSR will permit routine and non-routine maintenance (updating)
of all data sets, pre-scheduled report generation, and custom
(ad hoc) report geheration for specific non-routine data

access.

GSR will utilize a pre-processing program for scheduling of jobs,
automatic selection of JCL, automatic jobstream construction,
job submission, and process logging. User requests for maintenance
or query of the GSR can be non - technical in form. A directory
of available data and standard report offerings will serve as
a user guide.

It is recommended that ANS COBOL be used as the major program-
ming language, with the ANS COBOL Report Writer and/or RPG used
for report routines.

GSR will differ from most business-oriented information storage
and retrieval systems in three ways. First, the data requirements

16



of NSDE do not require frequent maintenance of most files. The
most active file in the system--the one which will probably be
querried most often--is the Enrollment file. It is very likely
that this file will never need to be updated other than for error
correction and the addition of year-end data. The Enrollment file
will be built at the beginning of the school year, and then --

replaced with entirely new data at the beginning of the next.
The Personnel file will probably require very little maintenance
other than once each fall. The ADA file will require scheduled
monthly (school attendance month) maintenance, and the Certifi- -

cation file will call for periodic maintenance as applications
are received, certificates are renewed, etc. The Curriculum
file should require maintenance only once each semester.

Second, there will be few routine reports drawn from GSR. The
information requirements of the SDE call for a highly demand-
oriented system, where the majoiity of report output will stem fron
special requests for certain combinations of data. It
is desirable to avoid voluminous, "all-inclusive" data reporting
when not specifically requested. The relative 'usefulness of
information varies inversely to the quantity of data supplied.
Reporting flexibility must be such that only the data requested
by the user is presented to him.

Third, the data collection requirements, when dealing with schools
and local education agencies, are quite different from those
encountered in business-oriented systems. Most data is collected
from agencies with little or no knowledge of data processing
techniques antr it will prove significant that these suppliers
of data witl receive little information in return for their
efforts. Their reward will be indirect, through improved SDE
services to them. Much careful planning will be required in the
design of data collection media and in the writing of instruction
manuals for use of those media.

An obvious demand for maximum user utility requires that the
technical design and construction of GSR be kept as.simple as
posible. Experience has shown that, generally speaking, the
more complex the system is, the less actual user satisfaction
it will provide. Down-time for problem diagnosis and program
alteration benefits only the programmer's bank account.

Information Requirements Satisfied by GSR

Of the 299 stated information requests received during the needs
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assessment project, approximately 48% will be served directly
by the General Purpose Storage and Retrieval System. A few of the
requests, because of their special nature, will also make use
of one or mare of the other subsystems to supply supportive
information. The information needs which can be satisfied through
the use of GSR concern enrollment, personnel, certification,
ADA, or curriculum data as extracts from the isolated files or
in combined form (drawing from two'or more GSR files). Refer
to Appendix 4, the Data/Information Tree, which supplies schem-
atic relationships between information requests, subsystems,
files, data elements, and data sources, for specific information.

THE GSR DATA BASE

The data base of the General Purpose Storage and Retrieval subsystem
will initially 'consist of five major data sets. The recommended
storage medium for these files is magnetic tape. All will be
seqtiential, and with one exception, have fixed record length.
Tape is preferred over disk because relatively large volumes
of data are being dealt with which can be accessed sequentially,
the problem of read-write arm contention on disk drives is elim-
inated, and tape is a lower-cost storage medium. Tape has the
added advantages of smaller physical storage space and ease of
mobility. It is estimated that the entire data base, recorded
on 9-track, 1600 bpi magnetic tape, will require five to seven
2400 foot reels per year.

The Enrollment File

This file will consist of n-counts of all Nevada public and
private school students by location by specific combination of
attributes. Using one record for each student, without benefit
of a numbering system, would create a problem of duplicate
counts for students with certain attribute combinations. Also,

the prospect of collecting the data to build a record for. every
student entails more "data supplier" involvement than we would
like to require in the early stages-of EMIS.

The common attribute record used for the Enrollment file utilizes
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a key system covering:

1. file date (school year represented)

2. location (district and school codes)

3. grade (for all but non-graded situations)

4. sex

5. ethnic code

6. age group (for non-graded situations only)

7. disadvantage category(ies) (if applicable)

8. handicap category(ies) (if applicable)

The current Enrollment file consists only of records with the
current file date (key factor 1). A separate record is created
for each different combination of key factors. The record furthe
contains a master n-count, i.e., the total number of students
having the combination of attributes represented by the key of
that record. Four sub-n's are used to tally migrant students,
vocational students, students with working mothers, and students
transported at public expense. The remaining fields in the
record would not be filled until the end of the school year (it
is expected that the Enrollment file would be created anew each
September). The first of these "end of year" fields is a counter
for graduates from twelfth grade (or, optionally, promotions
from any grade) who meet the requirements of the key. There
follows a series of fields created to hold information on
individual students who were expelled'or dropped out of school
during the year of'the file.

Becauie of its unorthodox record base, the Enrollment file is
difficult to understand at first. Let us use some examples to
further explain the technique being employed. Refer to Figure 2
for a moment in order to visualize the fields.1

The first four fields contain the key factors representing file
year, district, schqol, and grade (if non-graded or special ed.).
This means that all records representing fourth grade students

'The record layouts presented here are to serve as examples .:or
the subsequent development of the system. They are used to
demonstrate concept and suggest content, and should not be
considered final working formats.
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in a given school would show the same first four.key factors.
The next key factor field is for sex. In the simplest case we
could have only one record' representing all students in this
school's fourth grade: a boy's school where all the boys in
grade four are caucasian and have no disadvantage or handicap.
In this simplest of cases the record would show code 1 for sex,
code 1 for ethnic, and codes for the disadvantage and handicap
fields which indicate no disadvantage or handicap. If tiere were
23 boys in'grade four at this school. the master n-count would.
show 23. If none of the 23 students is classifid as migrant,
the migrant sub-n counter would show 000. If six of our 23 boys
had mothers holding down full time jobs, the working mother
sub-n would shOw 006, and so on.

An example at the other extreme is the record which represents
.only one student: Let us say that the fifth grade in this
school has 24 boys, 23 of whom are just like those in the fourth
grade (except for age, reading level, etc.). The 24th boy is
black, and hard of hearing. Since there are no other students
in this location and grade having the same attributes as he, this
student will create a record with a master n-count of 001.

The key factors for records in this file were carefully selected
so that all of the types of enrollment information r'quired by
the SDE could be satisfied. If_xou think about the process of
determining various types of counts, you will see that it is as
easy to determine and report the number of blind or partially
sighted students in Lander County as it is to find the number
of fifth graders in the state, or the number of elementary stu-
dents in each school with working mothers.

The sub-n counters are meant to be added into the fiist record
of every setcontaining the same key factors 1,2,3, and 4.
These, therefore, represent the total number of migrant, voca-
tional, etc., students in a given school and grade, without
regard for ethnic group, disadvantage or, handicap. At the end
of the school year certain data would be added to some of these
"common attribute" records. To those for grade twelve, the
number of graduates fitting each key would be entered in the
appropriate counter. Reports of students who are verified drop-
outs would be encoded into appropriate records. For drop-outs
ar4 students expelled, there is provision to record a c-xle repre-
senting the reason for leaving (or being expelled), the s' dent's
family income category (if collectable); and the type of program
in which he was enrolled.



Eirf,11r*nt Years would be kept for longitudinal
-1.n4iv:',15 cz v!Artous trend-1, such as ethnic balance changes.

Clle,:tine the data for this type of file would be easier than
initially'think. Examples of forms for data collection

z---sv be f,-4und on pages 61 and 62. Since the majority of Nevada
.,-tudE,nrr do not fall in one of the exceptional categories, mcst
of the data required is essentially, ,similar to that presently
collcrted for ADA ac,..unting purposes.

The Personnel File

The Personnel file is intended to initially hold data concerning
.he job assignments of.ce:tificated school and LEA personnel
throughout the state. Provision has been made for this file
r4= be usci for classified personnel as well, but only one in-
f=2,cration request calls for classified staff information (specifi-
e:,111Y for school bus drivers). Use of the file for classified-
personnel may be considered opsjonal, adding only those classi-
ficstions for which there is an exprt:ss need.

Vara in ale Personnel file is not to be canfused with certification
data vhich is kept on all certificate applicants. Personnel file

data are supplied by the employing school or district each fall
for active certificated personnel. Each record identifies one
indtldual employee, details his responsibilities, and lists
the credentials he holds. Data in the Personnel file are inte-
grated at the individual level With both the CurriculUm and

certification files.

Figure 3 is a layout for the Personnel file. The first field,

social security number, is the data element common to the inte-

i.rated files. Other data are as follows:

name

title code

ethnic code

district code

'school code

courses taught X 5 (abbreviated title or code)

pfIrcent of time devoted to each course
(administrative, pupil personnel, etc. duties are
considered oncourses".for record keeping purposes,

since the majority of certificated employees are
classroom teachers)

22
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. annual salary (actual gross)

annual salary (computed less longevity factor)

home address

credentials held X 5 (codes per certification office)

longevity (number of years in LEA)

special responsibilities (coding system must be developed)

age

sex

counselor contacts
(estimated number of student contacts for specific
types of counseling--used for cc=seling
staff only)

classified personnel data field
(initially, this field could be used for per-
tinent job information for bus drivers. When
this file is used for classified personnel, all
inapplicable data fields would be left blank.)

Data for the Personnel file should be collected from the supplying
schools and LEA's as early in the fall as possible (very soon after
contracts are signed), so that appropriate data can be pulled
for the State School Directory. A special critique concerning
the Directory may be found in the discussion of standard reports.

Use of the data kent'in this file is'detailed in the Data/Informa-
tion Tree in 'Appendix 4.

The Certification File

The Certification file essentially consists of records containing
all data presently collected and maintained on the Certification
Evaluation Form. Its purpose is to make accessible those data
on teaching and administrative personnel which are indicative
of experience and education related to positions currently held,
and to automate the Ceitificatiori record keeping function. This

; would allow, among other benefits, the easy monitoring of cre-
dential provision clearance.

Because of the quantity of data to be held in the Certification
file, it is suggested thatthe total record of each applicant
or certificate holder be broken down into several part . As

can be seen in the record layout (figures 4, 5 and 6), the total

24
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record has been split into five physical records, three of fixed
length and two of variable length. All five record types would
be kept in a single file, and sorted for processing according to
the specific information desired. All physical records for a
given individual are associated by his social security number.
As a single record, these data would consume up to approximately
1600 bytes, making processing of only part of Ile-data the record
contains a greater task than it neecLbe.' By dividing the record
into logical sets (those data which May be expected to be used
together), we can cut processing ti-.e significantly.

The total record content may be outlined as follows:

Record 1

Record 2

ReCord 3

record identification code

social security number

name

home address (at time of last application)

sex'

birth date

date of application

certificate type applied for

most recent teaching (or administrative) experience

record identification code

social security number

college degrees earned

non-degree college credit

major/minor

special qualifications

.

record identification code

social security number

additional educational experience

supervised teaching experience

certificates held
...

provisions assigned

provision removal dates (deadlines)

dates provisions removed

28



Record 4

Record 5

record identification code

social security number

profess'ional educaton requirements (coursework)

record identification t:ode

social security number

majors/minors or special teaching fields
'(additional coursework)

It is entirely possible that a single or two-part record could
suffice for this file, if the essential data can be isolated for

that Purpose. A manual filing system would then be employed

for tnose "non-essential" data. Splitting the file technique,

or partially duplicating manually maintained records with those

of an automated system, is not generally advisable, however.

Application of the Certification file data to specific infoimation

requests may be found in Appendix 4.

The Curriculum File

The Curriculum file is meant to contain information on all educa-
tional programs offered at grades K-12 (and above, if warranted)
by public and private schools throughout the state. A standard

coding system must be selected to identify all courses, including
self-contained elementary classrooms. This file is integrated
with the Enrollment file at the school/grade level, and with the
Personnel and Certification files at the individual (teacher)
level. One 'record is maintained for each course unless more
than one teacher offers the course at a given school. In the

multiple-teacher case, multiple records are kept with applicable
social security numbers identifying them. Standard self-contained
classrooms for a single grade are to be considered a single course,
even though several subjects are taught.

The Curriculum file content, shown in the layout in Figure 7,

is as follows:

file date (school year)

district code

school code

course code

course description

29
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number of students enrolled

teacher social security number

lowest grade to which the course is normally offered

highest grade to which the course is normally offered

(elementary classes may show the same numbers
in both of the above two fields)

credit offered (if applicable)

elective status (if applicable)

basic texts used

(a uniform coding system might be developed using
parts of the publisher name, copyright date,
author name, title and edition. The Library of
Congress does not typically catalog elementary
texts, so' their numbering system would not apply)

The length of this record may be expanded at any time to accommodate
a standard statement of objectives. This is an element which was
requested many times during the information needs assessment project.
It was generally felt, however, that the majority of school per-
sonnel were not presently skilled in the art of writing blear,
concise objectives.

The Average Daily Attendance File

This file consists of records which are essentially nothing more
than images.of the'ED/A-2 Elementary, Secondary and Special Edu-
cation Monthly Enrollment and Attendance Report forms. The
record format is designed to accommodate any of grades K-12 plus
the eight special categories. As was ilentioned earlier, this
file should be considered optional for addition to the GSR sub-
system. Data which are normally hand-calculated from other en-
tries on the ED/A-2 are not maintained' in the record, as they
can very easily be computed at the time reports are drawn from
the system.

Figure 8 is a layout for the ADA file, and is followed by the
forms ED/A-2 (Figures 9, 10 and 11), so that field comparisons
may be made: As can be seen in the Data/Information Tree (Appen=
dix 4), there is little express requirement for the ADA infor-
mation. By including it in the GSR subsystem, however, some
manual record keeping might be eliminated at the SDE level, con-
siderable flexibility would be added to the ADA reporting tech-
nique, and ADA summarization calculations, which are apparently
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made by the local school administrators, would be eliminated as
a clerical task.

The GSR Processbr

The general processing functions of the General Purpose Storage
and Retrieval subsystem of EMS include:

1. File creation: The initial loading of data to each file
of the data base.

a. File maintenance: Updating the files by addition of new
data, alteration of records, deletion of
data, and correction of erroneously
recorded data.

3. Data retrieval: Querying the data base to select, sort,
combine, and perform calculations on data
to be arranged in printed reports.

File creation is actually not a separate function of GSR. It is
a file maintenance activity whereby the file update programs are
used co update a kntil.file.

The "PrcaocesSing" Concept

The preprocessor proposed for use in the GSR. subsystem is a
computer program which serves basically as a request translator.
It permits file maintenance or data retrieval requests to be
input to the system without "translation" by the CDP staff to
create processing control (JCL) and job-step sequencing (the
creation of jobstreams) for the processing computer. The pre-
processot allows users to request informatiothout concern ,

for the format of the data base or the technical process by which
the data are stored.

The preprocessor minimizes. computer operator intervention, thereby
permitting faster processing and reducing the possibility of human
error. The operator need not evaluate processing requests for
duplicate information nor assemble the necessary job control
required to generate the information requested or perform the
file maintenance ordered.

Pre-scheduled reports, those which are to be produced routinely
on certain dates, are generated automatically without specific
request. The preprocessor maintains a schedule for this purpose.
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The schedule may be altered at any time if a report sequence needs

to be changed or reporting dates are advanced.

Statistics concerning information reqdests may be compiled and

used to evaluate user needs on a continuing basis.

Functional Specifications for the Preprocessor

The preprocessor is a computer program which is designed to

evaluate user requests and'a standard report schedule, and as-

semble the necessary job control to satisfy those requests.
The GSR subsystem will consist of a number of computer pro-

grams, each capable of performing a specific task. On any given

day, one or more of these tasks may be required to satisfy user

requests such as updating the enrollment file with additional

data, or generating a report on all students in a certain loca-

tion by ethnic group and disadvantage category.

Without the preprocessor someone must combine and evaluate all

of the requests.and determine which programs will be required to

satisfy them. Once this is done, an OS jobstream must be assem-

"tied--'nd a job scheduled for processing. The procedure is both

time-consuming and subject to human error. Using the preproces-

sing concept, all requests are input to the preprocessor as

data, and most of those tasks normally performed by the oper-

ator are handled automatically. Requests are validated, scheduled

reports are identified, and a job is generated and submitted

directly to the computer. In addition; the standard report

schedule is updated to reflect the next due date of reports gen-

erated today, and an audit list is produced reflecting each of

the functions requested and their disposition.

1 The preprocessor is employed so that users need not have a high

degree of skill in the art of data processing, and so they may

concern themselves.with obtaining and using the requested results

rather 'than with the'techniques by which the reports are generated.,

The entire set of GSR procedures will b resident on the CDP

system procedure library.2 An EMIS pri ate disk might 'contain

- c.

2This paragraph and pages and provide a technical

definition of the functiona equirements of the GSR preprocessor for

the benefit of the GSR subsystem development contractor. Other GSR

piogram,functions will not be:defined to this degree because they

entail common data storage, file Maintenance, query, and report

generation procedures.
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a GSR "standard-function schedule." User commands will be input
via punched cards, and will provide the basis for overriding the
standard-function schedule to 'meet the requirements of the cir-
rent run.

The preprocessor to be deve)oped will be'capable of interrogating
both the standard-function schedule and user override commands
such as special requests or supplementary processing instructions
submitted with the job at runtime. Based on the evaluation of
the schedule, as modified by any temporary overrides, the pre-
processor Will-generate sufficient data to cause execution of the
functions indicated for the job submitted. By these methods
the preprocessor will permit normal, processing to proceed without
operator intervention.

The standard-job schedule will consist of stored data containing
the conditions under which file creation, file maintenance, and
report generation functions will be excluded-or performed for
the current job.

User override commands will consist of-easily prepared, punched-
card input which will be accepted, if present, and will have the
effect .of temporarily modifying the standard- function schedule
by altering the conditions under which the,functions are selected
for execution.

Certain processing alternatives will be dictated by user programs
and will not require preprocessor action. Where the user choices
are dependent upon data input during the current job, the pre-
processor will identify such data and generate the appropriate
job control to act upon it.

Similarly, programs invoked by the preprocessor usually will
require stored data for execution. "These data will be made
available under preprocessor control.

Processing Options'

The filecreation and file maintenance functions are-currently
envisionsed as being related sequentially and are mutually in-
clusive. Processing options for these functions are based on
the presence or absence of input data, the number of files to
be 'accepted from particular'device types, and the presence or
absence of a date record (related to specifid"input data sets
or strings which lack an "origin" date).
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Compatibility

The preprocessor will be expected to accommodate the introduc-
tion of additional functions involving report generator programs
and input handling programs. New functions may require new files

or input from other source devices (which may involve-code trans-

lation or reformatting). If advisr.ble, a program and file naming

convention can be adopted in advance for this purpose or, alter-
natively, a documented method of revising and enhancing the pre-
processor may be acceptable. It'must also be expected that the
data records comprising the current standard-function schedule
will be modified to meet changing requirements, and the pre-
processor should handle the revised schedule without disruption
of any kind.

Operating Environment

The preprocessor will be the first program (or set of programs)
executed.in a production job. Nonproduction jobsnot necessarily
requiring the preprocessor will be such maintenance functions
as revising the job schedule, modifying existing programs, in-
serting new report generator programs, removing programs no
longer used, and modifying format definitions and Validation

criteria.

As part of the GSR system of programs, the preprocessor will
be expected as a minimum to operate on the IBM'370/155 with OS.
Other equipments.should also be considered, to the extent

feasible, to enhance the applicability of both the preprocessor
and the GSR system as a whole. Features dependent upon specific

releases of OS should be avoided, or should be belt', to a min-
imum, identified, and the differences documented to facilitate
installation and maintenance.

Figure 12 is a general process flowchart for the GSR preprocessor.
Figure 13 is an example of a Standard-function Schedule format.

Fite Maintenance

The GSR file maintenance programs will perform three general

functions:

1. Edit input transactions for valid codes, numeric infor-

mation, and completeness.

2. Update master files by adding records, deleting records,
or changing fields within a record.
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[...figure 12: GSR Preprocessor I
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Figure 13

Sample "Standard-Function Schedule" FOrmat

REPORT ID I DATE DUE 1 PERIOD I LAG FILES USED F
1
- Fn

REPORT ID

DUE DATE of next report: YYMMDD (or high-values for on-demand report)

PERIOD

D = daily
M = monthly
Q = quarterly (end of 3rd month)

-,semi-annual (end of 6th month)
A = annual (end of 12th month)
n = number of weeks
(n = 1) weekly
(n = 2) bi-weekly
(n = 13) quarterly (end of 13th week)
(n = 26) semi-annual (end of 26th week)
(n = 52) annual (end of 52nd week)

To update, increment

PD' = DD + 1*-
MM' = MM + 1*
MN' = Mm + 3*
MM' = MM + 6*
MM' = MM + 12*
DD' = DD + (n x 7)*

LAG: L = number of days report due following end of period.

FILES USED: F F2, , Fn

* If DD' greater than number of days in MM or NM' greater than
number of days in YY, increment MM or YY respectively. Consider
Julian conversion, reconversion.
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3. Provide an audit trail in the forth of a transaction
list (from edit) and an activity report (from update).

As was mentioned earlier, the file creation function is a sub-
function of maintenance, performed by adding records to a null
file.

Maintenance data will be input as transactions via the preprocess
sor to be identified and separated by file type. Job control to
invoke an edit prograth and the appropriate update program(s)
will be generated and submitted to the system. The update job-
stream will consist of an edit program, a sort, and an update
program for each file affected. Transactions not meeting all
edit criteria will-be rejected. A transaction list of input
data will be generated showing the disposition of each trans-
action and, in the case of rejects, the reasons for rejection.
All valid transactions are then passed to an update program to
be matched against the master file.

The result of the update program is a new master file.-,It is
anticipated that certain OS features will be used to effect the
most efficient processing possible. Symbolic parameters may be
used to assign new names to master files for each new generation
and to facilitate accumulation of transaction records between
update runs. Generation data groups may be used for backup and
history purposes. When an update is run, it will be desirable
Co retains the master file as it existed before the update. In

the case of the Enrollment master, year-end files will be re-
tained indefinitely for use in trend analysis.

An audit list of the additions, deletions, anc' changes to the
file will be generated during the update. Usual precautions
involving file backup and transaction storage should be employed
as insurance against loss by file destruction.

Figure 14 is a flowchart presenting an overview of the file
maintenance function. The "Dictionary" referred to in the chart
is a GSR table for reference association of all symbolic codes
used by the system. Figure 15 is a detail for-the edit function.
Figure 16 further defines the update function.
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Figure 14: GSR File Maintenance I
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I Figirre15: CSR File Maintenance Edit
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FILE QUERY

Two basic functions are performed to meet a user request for
information.3 Data extraction is the process by which certain
data are selected from appropriate master files, stored as records
in an intermediate file, and sorted into a logical sequence for
use by a report generator. Report generation is the process,,by
which select; sorted data (and applicable computed values) are
arranged and printed as a report:

Before discussing the process by which file query is brought' about,
some consideration must be.given to the types of reports availa-
ble through the GSR subsystem. Essentially, all reports may be
placed in one of three classifications: ,

1. Reports which are predefined as.to content and format.
For these, special programs may be used to extract
data from the same fields of specified files, perform
routine calculations, and produce standard report docu-
ments. Examples are the annual production of certain-
personnel data to'be included in the Nevada Educational
DirectOry, and the monthly, production of Average Daily
Attendance summarizations.

2. Reports which are predefined 6124 as to general type of
content data and general format, with optional varia-
tions available.., Examples"would be a frequency distribu-
tion 'of values from a certain master file, with appro-
priate summary statistics and headings defined by para-
meters in the request, or a simple listing of actual
administrator titles in rank order according to annual
salary, with salaries'shown in an adjacent column.

3. Reports for which there is no appropriate generator
program. These special format and content reports must
be produced by a program written especially for that
purpose. An exmple might be a scattergram of bivariate
values for which,no prior request has been received.

3Thrdughout this analysis we have referred to data which is per-
tinent for a specific use, arranged and displayed in a useful
manner, and put to use by the requestor, as "information".
Though the definition is slightly unorthodox, it serves our pur-
poses well.
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An analysis must be made to determine the specifications for
report generator programs needed to produce report types (1) and
(2). It has been ,suggested that a high-level report geherator
language be employed to facilitate accommodation of those users
requiring reports of type (3). The analysis would entail the
determination of which, of the specific information requests
listed in Appendix 1 would be served,by an initial report writing
capability. It appears:that about ten rather broad capability
report generation programs would serve about 90% of the cate-
gory (2) requirements. Determination of the initial level of
reporting capability of the GSR would involve a direct function
of the funds available for development, and the relative bene-
fit of providing increasing percentages of the desired infor-
mation without the need for special programming each time a
request is made.

Report Requirement Analysis - Recommended Procedure

L. Determine the initial Department needs for predefined
(type 1) reports: These will include most of the routinely
produced listings and summarizations.

2. Analyze the remaining information needs to determine the
general format.of,the report, demanded by each. Many
will be apprc.priately titled.lis.tifigs of one factor or
two or more select factors listed in combination.

3. Look at the data elements required to produce each of the
reports defined as to general format in step 2. Determine
the location of each element in the data base.

4. Beginning with the report type which will satisfy the
greatest number of requests, and proceeding through all
report types in the order of decreasing degree of request
satisfaction, estimate the program development cost
for each.

5. Examine the cost of'each report type in relation to its
corresponding benefit (ability to satisfy a certain
number of requests) and the funds,available'for report
'program development.

6. Information needs not accommodated by the report types
selected in the above procedure must either go unsatis-
fied, or require the creation of an additional report
program as requests are made.

Available reports should be defined for users through an "Infor-
matioh Directory." This directory would contain a description
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of available'report types and a listing of all data elements in
the baSe. The uoor can first check the directory to,see if the
information he requires is 'available through the,GSR subsystem.
Then an appropriate report type can be selected, and a report
request filled out and submitted to the EMIS Director.

A system of simplified codes should be established to represent_
report options and data elements. In the event that desired in-
formation is not available because component data elements are
not stored in the data base, a request should still be made to the
Director. Periodic examination of these unfulfilled requests
will provide a basis for decisions to augment the' data base.
In the event that the data elements exist, but no appropriate
report format is available, the request will call for a decision
whether to create a special report program.

The File Query Process

Figures 17, 18 and 19 are flowcharts describing the file query
and report writing process. Figure 17 presents a general over-
view of the procedure once the request enters the preprocessor.
Figure 18 shows the detail of the data extraction process, and
Figure 19 represents the report generation Phase.

User request forms are submitted to the EMIS Director's office
where they are translated into uniform requests containing in-
structions sufficient for the preprocessor. These information
requests woad usually, be batched with all processing requests,
including those for file maintenance with their corresponding
data, to be submitted to CDP for a periodic batch processing
run. All requests and data are sent to keypunch for card en-
coding and subsequent scheduling for the computer.

Reports will be generated via extraction programs which will be
invoked by the preprocessor. The preprocessor will examine all
requests (input via punched cards) and'a standardrfunction schedule
in order to generate the necessary job control to satisfy those
requests. The job control generated by the preprocessor for
information requests will invoke one or more extraction programs
which will selectively extract data from the appropriate files
and build a 'report file. Each extraction program will have the
capability to handle several information requests. A report rec-
ord will be built for each line of each report requested, then
written to disk to be passed on to a report writer. Each report
will also have a key containing an indication of the report type,
identification of the user, and report= sequence instructions.
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Once the report files have been built they are passed on to a
utility sort step and sorted according to the key that was built
.during the extraction phase. The sorted file is then input to

' a GSR -utility report writer which will produce the final output.

Proprietary Software Paclieges

An exploration of the feasibility oeapplying a purchasable pro-
prietary storageand retrieval system to the requirements of the
Department was made as part of the systems analysis. IBM's
Generalized Information System (GIS) and Informatics" Mark IV
were considered as exemplary of systems available on the market.
They were rejected as candidates for potential use by NSDE to.
serve the GSR function for several reasons:

1. These systems are generally designed to serve business
(manufacturing, warehousing, marketing, etc.) informa-
tion handling requirements. They provide facility for
high volume file maintenance and predefined report gener-
ation on a scheduled b'asis. Although they are capable
of.providing the demand-oriented service required by
the Department, it is not necessarily their intended
function.

2. These systems incorporate high level user languages for
the benefit of non-DP oriented personnel. EMIS users
should not-be expected to program their own reports, no
matter how simplified the coding requirement.

3. Program development cost would still be required (over
and above the software lease or purchase price). Mark IV
is actually a high level language, not a canned reporting
system. It is very likely that the total cost would ex-
ceed that of custom GSR development.

4. It would be necessary to train CDP programmers in the
use of these languages and processing procedures. The

GSR, and other EMIS subsystems, would'be written in
ANS COBOL, a language familiar to the CDP staff.

Estimated GSR Development Costs

It is estimated that the detailed systems design, programming,
and installation of the GSR subsystem should cost between
$60,000 and $80;000. Development of data collection forms and
techniques are not included in this estimate. If this task is
assigned to an outside contractor, the $80,000 figure would
probably be eXceeded.
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Alternatives for Partial Development

Certain modifications to the conceptual design of the General
Purpose Storage and Retrieval subsystem would undoubtedly reduce
development costs. These modifications would, of course, de-
tract from the planned optimization of information handling
procedures. Every attempt has been made to design a storage and
retrieval system which would serve the stated requirements of
the Department,' but embellishments which would' obviously en-
hance the system at a cost exceeding the estimated marginal
benefit have been avoided. One example of such features is
the use of local terminal access to the CDP hardware.

One cost-saving modification which might be considered is the
elimination of programs for file maintenance. This approach
would require net programs be written to load each master file.
Then. each time an update is required, the file would be com-
pletely reloaded.

Another, and perhaps more viable, approach would' be to have a
program which would simply add or delete records from each file.
Each time a change is required, one would simply delete the
record in question and add the corrected record.

Initially deleting the Average Daily Attendance data set from
the system would also reduce the development cost somewhat.

COLLECTION AND ANALYSIS OF DATA VIA SURVEY

It is proposed that NSDE have a set of computer Trograms.developed
which will'permit specialized analysis.of data collected from
multiple sources via survey questionnaire. The SURVEY subsystem

fi of EMIS should be designed to,permit creation of standard format
questionnaires as needed to collect data from schools, LEA offices,
teachers, students, other Tublic agencies, etc., as needed by the
staff. General. questionnaire formats should be developed through
a coordinated effprt with CDP Keypunch, so that data encoding would
be as efficient as possible:

If ail survey questionnaire items requested by the staff were
forwarded to the Director of EMIS for assembly, certain surveys
could be prepared with items from several staff members for response
from the same population. Mailing labels for most frequen k y
surveyed' populations may be produced by the CSR subsystem, s

outlined in the Data Base disctigsion
, .
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number, would be satisfied by data collected through the SURVEY

As can be seen in the Data/Information Tree (Appendix 4), some
76-stated information needs, approximately 25% of the total

subsystem. Since these requests generally represent single-use
information, the requests should be considered only examples of
types of information for which SURVEY could be used. NSDE currently
collect a great deal of information from schools by non -stan-
dardized survey questiOnnaires, but no automated tabulation and
analysis.systemexists. Results are usually hand tabulated and
multiple analysis of items is all but impOssible.

Figure 20 is a flowchart of the type of system proposed. There
are five general steps involved in the process:

1. Questionnaire items are ,submitted to the EMIS director
by individual staff members or Branches. The population
to be surveyed is defined, and a deadline date for infor2
matiOn.rgceipt is included. If special analysis of item
responses is required, specifications are provided.

2. The Directpr of.EMIS either creates a questionnaire
from the individual's request, or batches several re-
quests tbgether for a survey of the same population.

3. A standard formht questionnaire is printed and mailed.

J

4. Returned questionnaires are edited and submitted to CDP
for keypunching and processing.

5. The responses (data) and.tabulation specifications are
processed via the SURVEY program(s) to produce the de-
sired reports.-

5a. The SURVEY.,program(s) will tabulate the number and
percentage of responses to each of n (where n is
between 1 and.10) choices, plus "omit" (no response) .

to each item. These responses may halie been made
by the person7 being surveyed, or may be the codes
provided by the SDE corresponding to certain "Open-
end" responses. Options of the program(s) would
permit any of the following variations of this basic
item analysis:

(1) Selecting sub-populations from the total popula-
tion of respondents, and/or

(2) Selecting certain items for use in separate
reportv(as would be necessary when one question-
naire carries items for two or more staff mem-
bers to the same population), and/or
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(3) Performing a multiple analysis on any two or
more items (i.e., "of those answering with
response n2 to item x, 14 (21.7%) dlso responded
with response n7 to item y)-, and/or

(4) Concurrently calculating the percentage of
responses for a total. population and one sub-
population, e.g., reporting that 55% of all
teachers made a certain response, and that
78% of elementary teachers made that same response.

SURVEY Reports

' The SURVEY output repbrts can follow a simplified matrix format
using the questionnaire item numbers on the vertical axis, and
the eleven response choices (10 choices plus OMIT) on, the hori-
zontal axis. Each cell of'the matrix would carry the frequency
and percentage of the corresponding response. Headings should
be clear, descriptive definitions of report content. Tabulation
and analysis options, described in 5a (1-4) above, would call
for minor modification of this basic format.

The report user would receive a copy of the questionnaire to be
used as a key to interpretation of the rep rted matrix of
response values.

Developmental Costs

The estimated cost for creation of the SURVEY processing programs
is $2,000. Many survey tabulation and analysis programs which'
are essentially similar to the one described here have been
developed for use by data processing service bureaus, government
agencies, etc., and should be available for purchase.' Any of
these is likely to require some program modification to make it
fit the needs of NSDE, however, and the final cost is likely to
exceed that of custom development.

ad.
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INVENTORY INFORMATION

Certain instructional programs in the State of Nevada, including
Career Education, Manpower Development Training, etc., qualify
the SDE to acquire excess federal property for participating
schools at little or no cost. Through this program, students
benefit from equipments and materials that would otherwise not
be available to enhance their curriculum. In order to take full
advantage of the surplus property which is offered, the SDE
staff must have up-to-date information on the equipment and mater-
ial holdings of the various schools and districts, as well as
knowledge of the program-associated needs ofthese institutions.

Surplus property becomes available without prior notice, and
remains available only until such time as one of the many qual-
ified recipients claims or purchases it. When desirable equip-
ment does become available, the SDE must act without delay to
procure it before another agency acts. The problem faced by the
Department is that they must claim or purchase only such material
as is actually needed for the qualifying ,programs. Without
adequate information concerning these needs and holdings, much
.useful equipment is not claimed when offered.

In support of this information need, an inventory control sub-
system is proposed as the last of the five basic EMIS subsystems.

'A myriad of such systems are currently utilized by government
agencies and private industry, so the creation of a new system
for NSDE is not warranted. A search for an adequate inventory
control software package should be carried out by those staff
members needing the' information. Most software developed for

, public agencies is public domain or non-proprietary, and should
be available to the Department without cost. Coordination of
the investigation of available systems should involve the EMIS
Director and the Nevada Central Data Processing Department, so
that any software acquired is compatible with the processing
environment available to the SDE. Note our earlier discusSion
of the processing environment and recommendation of ANS COBOL
as the primary programming language.

To meet minimal data requirements, an,inventory system for EMIS
must providd for the following concerning equipments and materials
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held and needed:

1. Equipment category and quantity

2. Identification by number and description

3. Location'

4. Condition

5. US'e [application to specific program(s)]

6. Source and cost

7. Status: needed, ordered, distributed, etc., with dates

8. Cost savings through acquisition from Federal Excess
Personal; Property Program.

,.,
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LIT15;;;i1 PART III

'ANCILLARY RECOMMENDAT.I4S-

NOTES ON THE COLLECTION OF DATA

Local education agencies and schools often present pro'lems as
sources of data. Few school, personnel have had much opportunity
to deal with computers or sophisticated data collection tech-
niques. Perhaps NSDE is fortunate that its "service bureau,"
Central Data Processing, hag no Optical Mark Recognition (OMR)
or Optical Character Recognition (OCR) equipment available, be-
cause forms used as input to a keypunch process always seem eas-
ier for the user to handle than scannable sheets or cards. Even
with carefully devised forms for keypunch input, however, care
must be taken, in instructing the data supplier in their proper
use. If data collected from school or district offices arrives
on forms which require a great deal oficlerical editing and
Correction, the cost of data collection can exceed its value.

Much of the data needed for the GSR, subsystem must be collected
in the fall. Personnel data, needed initially for production
of the state Educational Directory, should be collected before
school starts. -Student enrollment data and curriculum data
should be collected as soon after school starts as practicatle.
It is usually advisable to wait at least tee4chool days for
classes to "settle" and the majority,of proWm adjustments.to
be.made. In order to encourage the yielding of this lodal edu-
cation data in a timely fashion, it is suggested that' two "Data
Days" be established in the fall. On a Personnel Data Day, two
or three weeks before school starts, an administrator at each
location would be required to complete and submit the necessary
Personnel Data forms-. On Student/Program Data Day, about the
tenth day of school, all enrollment and curriculum data should
be sent to the SDE.

Data Days, specific dates, are to be preferred over periods for
collection and deadlines for submitting data. The suggestion
that a specific day be allocated for this purpose seems to elim-
inate a certain amount of procrastination that can be devastating
to an information system. We suggest that NSDE contact the .New
York Stake Department of Education for information regarding
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its success with data collection for the BEDS PrOject.

Optical scanning equipment, particularly or~ical mark recog-
nition equipment, can make data collectiOn an easier task for
at least two reasons. First, with adequate instrtictions; the

forms can be less time-consuming to complete. Second, with suf-

ficient volumes, the conversion of data to machine-compatible
form can be_ considerably less expensive and much faster., OMR
devices have their faults as well, however, with hardware and
forms problems predominating. As EMIS requires the collection of
more and more data over the years, it would be advisable to look
carefully at keypunch costs related to shared fixed costs of OMR.

Collection of Enrollment Data

Figures 21 and 22 are possible form types for collection of the
beginning-of-the-year data for the GSR Enrollment data set. The

problem is to collect n-counts of students with specific attribute
combinations without making school personnel detail information
on every student. The form in Figure 21, the "Fall Enrollment
Report," will permit collection of data for all students except
those with handicap or disadvantage attributes. Figure 22, the

"Exceptional Pupil Enrollment Report," requires that an_entry-line
be made for each exceptional pupil. The recording of name on
this form is for the benefit of the person filling it out. Ac-
tual identification of students is not necessary, since entries
only create tallies in the information system.

A program must be written to convert data collected and keypunched
in this fashion to the Enrollment records detailed in Part II.

Data From Other Sources

Several'information requests concerned a need for, job market data

as it relates to instructional programs in Nevada. Program data
will be available through the GSR Curriculum file as discussed
earlier, but information about Nevada's employment market and
its trends is another.mat,ter. The only practical source for
Lis information is the Nevada Department of Employment Security.
A survey of businesses thioughout the state could produce the
needed data, but this would be a costly venture requiring con-'
siderable analysis.

The NSDE should establish a relationship with Employment Secur-
ity that will permit periodic examination of the job market data
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Figure 22

EXCEPTIONAL PUPIL ENROLLMENT REPORT for District School
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they collect and maintain. The form of the data available through
ESD will dictate the 5,!xamination techniques to be used. In.re-
turn, ESD might be interested in seeing the program data pro-
vided by VERIFY. One of the major objectives of the eduCational
system is to provide students with marketable skills. Obser-
vation of market trends would seem to be a very basic function
of those who guide the system's program development.

Many of the stated requests for information submitted by the
J'SDE staff included "follow -up" information on students after
they leave the system. Education's only product is students
who have completeda given.course of study. Therefore, some
sort of .quality control analysis of this final product is es-
sential to provide appropriate feedback to the system.

The question. of providing 'follow-up data through EMIS was not
dealt with in the systems analysis, because the contractor and
the Department agreed that the data collection problems exceeded
the scope of the contract. Let us look fora moment at some of
these potential problems.

The only reasonable way to obtain follow-up information on stu-
dents would be to ask the students themselves about their accom-
plishments and failures. This type of survey should take place
periodically during,the immediate post-graduate years, let us say '

two, five and ten years after leaving the system. The first
major problem occurs as the Department attempts to maintain cur-
rent addresses for these former students throughout a ten-year
period. It is well known that mobility is extremely high duping
this period life. 6

Another major problem concerns return of the questionnaires with
complete and accurate (subjective) data. Students with high .

aspirations, who meet with a reasonable degree of success in their
pursuits, would be pleased to indicate to the SDE or their high
school that they have been successful. But these students do not
demonstrate the weaknesses of the system - the areas that need
improvement. Unfortunately, the students whose experiences have
noemet their aspirations, or those with low aspirations in
the first place, would be likely to either not return the ques-
tionnaireor return it Ei.th exaggerated or misleading responses.
It is these students whip could provide the most valuable feed-
back to the system, if they would only do so. As the time be-
comes greater between graduation (or drop-out) and survey, the
problems intensify. At the final survey of a ten-year longi-
tudinal study, one would be fortunate to obtain a 20% response,

63



and it is likely that the majority of that 20% would be reason-
ably successful individuals.

We suggest that the Department obtain the services of a consultant
who is experienced with post-graduate follow-up data collection
and analysis, in order to examine this important source of feed-
back information in depth. Specific requests for follow-up data
have been associated with the Survey subsystem in the Data/Infor-
mation Tree, Appendix 4.

A NOTE ON THE EDUCATIONAL DIRECTORY

Several informat.Lon requests indicated that the Educational
Directory produced each fall has not been available early enough
in the school year, and has no contained adequate school staff

information for Department

The problem of printing a directory early in the school year

plagues most, if not all, states. A Personnel Data Day scheduled
tafore the start of school might help speed the process some:

:4hati. But those responsible for production of the Directory
will always find a conflict betwe meeting printing deadlines

and delivering complete and accurat information.

MO5t states do not produce an education directory with such
detai'ed school staff lisi.ings as Nevada does. Many list only
high-ranking LEA administrators and school piincipals. NSDE

is faced with three choices in an-effort to improve the
Directory:

1. Continue to produce the same types of information for
general dissemination each fall, with a highly-detailed
supplementary school staff listing drawn from the GSR
personnel file for NSDE internal use.

2. Produce a highly-detailed Directory for general dissem-
ination each fall. Contents would include specific

teacher assignments.

3. Produce a condensed version of the Directory for gen-
eral dissemination, listing only administrative-per-
sonnel. Generate a comprehensive Directory with ap-
propriate cross-references, etc., for Department use.

One additional suggestion, whatever the form of the Nevada
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Educational Directory, would be to show the county name on each
page, in addition to the first page of listings for that county.

NOTES ON THE DEVELOPMENT OF EMIS

Two of the five proposed EMIS subsystems, the Process Objectives
Monitor and Rind Accounting systems, are already functionall.
Of the remaining three, two will be developed for the SDE --
the General Purpose Storage and Retrieval and,SUrvey systems
and one, Inventory, will most likely be acquired from another
public agency.

The Inventory subsystem, if care is used'in its selection,.should
requife a minimal amount of progfam modification. The cost and
time for its modification, installation, and testing cannot be
estimated at present. e-

The Survey-development, which requires only one or perhaps two
prograis, could conceivably be completed in leSS than a month.
Procedures for its use,-including forms Oevelopment, could be
established concurrently.

The GSR subsystem, on the other hand, will require considerable
development time, perhaps six to twelve months. Installation,

initial data collection, and testing could easily set its 'use-
ful beginning in the fall of 1973 if development work were to
proceed immediately.

With the GSR, more than the other subsystems, NSDE must anti-
cipate a period of perhaps four to six months of considerable
frustration. The system-will have b'en developed in the abstract,
and chances are excellent that it will not perform exactly as
planned during the initial period of use. Problems should be
anticipated with all phases of use, not just computer program
functions. Data collection will be difficult at first; data
preparation (keypunch) may slip up on occasion; operator error --
in spite of careful construction of the preprocessor -- will
create delays; and user requests will occasionally be unproces-
sible.

These are the inevitable growing pains of new data processing

systems. They are especially prone to occur for non-data-
processing-oriented users. Bear with these small developmental
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catastrophes and the GSR, as well as the other EMIS subsystems,
will serve the Department well.

,

As a last bit of advice from one who has worked both for and
with data prodessing service bureaus, the following is offered.
Data processing types are almost as different from the ordinary
man in mental makeup and thought as are educators. If Members
of the SDE strive to work faith Central Data Processing, CDP
is bound to reciprocate. And CDP's cooperation is essential
to the success of EMIS.
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APPENDIX

1. NSDE Staff,Information Requests

2. Interim Report of Component Data Elements

3. Interim Report on the Availability of Data

4. Data/information Tree: The relationship of
information requests to the EMIS Subsystems
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APPENDIX 1

LEGEND

iNFORMATrON NEEDS LISTINGS

m

Logical File,
Subfile Assignment:

S - Student
I Individual
G - Group
S - Sample Data
0 - Other

A - Activity
C - CurritulUm
P - Process Objective
0 - Other

R - Resource
P - Personnel

F - Finance
B - Facility (bldgs)
E - Equipment
C - Community
0 - Other

Level of Maintenance:

C Class
S - School
L - LEA
R - Region
D - SDE
0 Other

68

q

Frequency of Need:

W - Weekly
M - Monthly
S Each Semester
Y - Annually
0 Other

Principal Use:

P-
M

R

0

,

Process_Objective
Management Responsibility
Routine Assignment
Other

Probable Source of Data:

:,'

C Class
S School
L LEA
R - Region
D SDE

0 - Other
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Appendix (Interim 'Report of Component Data Elements 4/8/72)

Information Needs not Contributing

to the List of Component Data Elements

In the contractor"s opinion, certain units of information requested

by the NSDE staff should not be considered as applicable /o the

EMIS Project. These requests do not appear to meet one ,or more

of the criteria for practicality as noted on pp. 12-13 of the

Orientation Manual. They are listed here according to the prin-

cipal rejection criterion.

Essentialiti: 129, 170, 186, 207, 254.

Variability: 040

Recurrent need
or Multiple use: 033, 034, 035, 039, 055, 089, 092, 095,

096, 101, 103, 105, 106, 134, 189, 211,
244, 246, 256, 257, 285, 286, 287, 288.

Availability: No rejections at this time. The data avail-

ability survey may eventually demonstrate

grounds for rejection of certain requests
under this criterion.

Treatment of certain information requests should be postponed

to a later date for economic or operational practicality. In the

opinion of the contractor, these requests should have direct

influence on the design of the system so that they can be accom-

modated in the future, but they should not be considered for

further analysis of theavailability of data ele:~ents, etc.,

at` this time.

1

These units of information may be weighed against a short-run

nterpretation of the same criteria for practicality. They are

listed here according to the principal postponement criterion.

Essentiality: 005, 008, 022, 068, 075, 168, 202, 208,

213, 227.

Variability: No postponements.

Recurrent need
or multiple use: 004, 036,._038, 121, 131, 133, 180, 221,

222, 225, 271, 272, 283, 284, 289, 290.

Availability: 014, 1.11, 120, 152, 171, 235, 250.
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Appendix 2 (continued)

As the NSDE/EMIS is to serve the management information needs of
the Department staff, rejection or postponement-of satisfaction
of certain of the information requests for cause is not sufficient
in itself. Many of these requests are currently being satisfied,
at least in part, through existing techniques. Others m5.7:y even-

tually be satisfied through survey techniques not employing a
data storage and retrieval system. The following comments may
provide further clarification.

0.12, 018, 068 and 075 are extremely general or "all-encom-
passing" and are partially covered by combinations of other
requests.

005, 008, 034, 035, 036, 170 and 256 can probably be satis-
fied by a single survey and do not require storage in the system.

004, 022, 055, 089, 092, 095, 096, 101, 103, 105, 106, 180,.
189, 208, 211, 221, 222, 225, 244,'257, 260; 271,'272, 283,
284, 285, 286, 287, 288, 289 and 2,90 represent information
which is presently collected and maintained for the purpose
stated on the Information Description fbrm.

131, 133, 152, 186, 207 and 246 represent information which
is or should be available through other agencies.

168 and 2 -13 will be served by the NSDE/EMIS subsystem for.
Process Objective monitoring.

254, concerning bus route data, will be satisfied by infor-
mation needs covering classified employees and capital
equipment.

033, 038, 039, 040, 129 and 134 are not requests for infor-
mation as such.

235 concerns data'which is nit sufficiently definable at
this. time.

D/K 4-8-72
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Appendix 2 (continued)

Data Element File Categories

'The following categories have been created for the purpose of
classifying component data elements. They may or may not bear
relationship to the file structure of the data base of the EMIS.

1.0 STUDENT Logical File

1.1 Student Physical Files 0

1.1.1 Census data, all elements associated with one
another (by schooOgrade) to avoid duplicate
counts and to provide for cross reference identifica-
tion of subjects.

1.1.2 Censuth data, elements may be isolated except as
noted.

1.1.3 Sample data, population represented must be clearly
defined.

2.0 ACTIVITY Logical Rile

2.1 Managerial /Administrative Activity Physical Files
2.1.1 ProCes. Objectives Monitoring Data.

2.2 Curriculum Physical Files
2.2.1 Public Primary and Elementary (K-6) curriculum data.
2.2.2 Public Intermediate and Secondary (7-12) curriculum

data.
2.2.3 Post-secondary curriculum data.
2.2.4 Non-public curriculum data.
2.2.5 In-service training curriculdi data.

3.0 RESOURCE Logical File

3.1 Staff Physical Files
3.1.1 Certificated schooi.and LEA personnel and trustees.
3.1.2 Classified school and LEA personnel.
3.1.3 NSDE personnel.

3.2 Facility Physical Files
3.2.1. LEA plant (real property).
3.2.2 LEA equipment (chattel property).

3.3 Finance Physical Files
3.3.1 LEA fiscal accounting.
3.3.2 NSDE fiscal accounting.

3.4 Other Resource Files
3.4.1 Community data.

D/K 4-8-72
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Appendix 2 (continued)

Component Data Elements

File
Category

1.1.1

Update

Data Element(s) Fiect

School enrollment, ethnic by grade, Y

Probable
Source

Sch

Informa
Ref

007°

019
021
067
100

114
122

154

155

157
160
161

178
187
201
210
234
237
252
295

296

public'and private K-12: Anglo,

Black, Oriental, Indian, Spanish
Surname, Not Stated or Other.

1.1.1 SchOol enrollment, sex by grade, Y Sch Q07

public and private K-12 019

021
067
086
160
161
201
209

1.1.1 School enrollment, Migrant by Q Sch 247

grade, public and private,K-12. 269

Defined as: From families in 270

agriculturally related occupa-
tions who have moved within the

41 last five years.

96
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Appendix 2 (contiraed)

File Update

Category Data Element(s) Frei'

1,

Probable
Source

1.1.1 School enrollment, family income Y Sch

category_by_gradepublic pri-

vate K-12. Annual income cate-

gories: (1) 0-3000, (2) 3001-
6000, (3)600+-10,000, (4) 10,001-
15,000, (5) 15,000 up, (6) Not
Stated.

1.1.1 School enrollment, vocational by Y' Sch

grade, public 9-post-secondary.
Defined as: Enrolled in an ident-
ified vocational program.

1.1.1 School enrollment, disadvantaged Y Sch

by grade, public and TrivateK-,124
Disadvantaged categories: , ,

Informa
Ref

007
201

234
267

268

019

019
067

201

(1) Over-age for grade by P2, or 234

more years. r 251

(2) Read or Arith achievemeht 2 263

or more grades below place- 264

ment.
(3) From AFDC or Welfare family.
(4) From'family receiving other

econ asst.

(5) Institutionalized:
(6) Minority ethnic group.
(7) Geographic or cultural

isolation.

1.1.1 School enrollment, handicapped by Y Sch 067

gradeor age, public and private, 155

all levels to age 25% Handicap 161

categories: 187

(1.) _arthopedically and other. 181
2

((23)
201

(3) .212

(4) Partially sighted. 234

(5) Deaf. 240

(6) Hard of hearing. 265

(7) Profoundly mentally retarded. 266

(8) Severely mentally retarded. 293

(9) Trainable mentally retarded. 294

(10) Educable mentally°retarded.
(11) Multiple mentally retilded.

(12) Em')tionally disturbed.
(13) Socially maladjusted.
(14) Learning disabled.

97
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Appendix 2 (continued)

File
Category

Lk.?

Data Element(s)
Update Probable Informa
Freq Source Ref

School ADA, by grade.per NSDE cur-
rent student accounting practice.

1.1.2 School ADA, as above for non- M
public schools.

1.1.2 School enrollment, with full-time Y

working mothers, by grade, pub-
lic K-6.

1.1.2 Number of students expelled during Y
prior year; by grade, ethnic group,
reason (reason categories to be
established).

1.1.2 Number of verified dropouts during Y

Prior year, by grade, age, reason,
ethnic group, sex, estimated' family

income, curricular program.

1.1.2 Ethnic distribution of HS gradu- Y

ates for prior year, by school.

1.1.2 Ethnic distribution of NSLP par- Y

ticipants, estimated, by school.

1.1.2 Number of students receiving free S

or reduced price meals, by school.

98

Sch 007
021
093
098
104

107

108
122

201 .

206

230
241

245

Sch 114

122

230

201

Sch 299

Sch 119

Sch -016
025
052

057

064

069
086
097
179 0

190

291

292

Sch 177

Sch 118

252

Sch 112
251



Appendix 2 (continued)

File
Category

Update
Data Element(s) Freq

Probable
Sourde

1.1.2 Number- or students residing on an Y Sch
Indian reservation or colony,
by school.

1.1:2 Number of students transRorted
expense,

Y LEA
at public by LEA. De-
fined as: Transported in a ve-
hicle partially or wholly sup-
ported by LEA funds.

1.1.2 School enrollments and job place-
ments for iicenced private voca-
tional schools.

Y Sch

1.1.3 NSDE Needs Assessment test score Dept
summaries.

1.1.3 Post-graduation student follow-up Y
data, longitudinal sampling for
data permitting general evaluation
of curricular programs.

NOte: Considerable research into
data collection techniques and per,:
'tinent data to be assembled is war-

,
ranted here. A specific recommenda-
tion will be made'by the contractor.

1.1.3 Student career objectives stated Y
in terms of OE program code, by
grade, school, program, 7-12.

99

informa
Ref

099

109

083

010

013

032
,037
091

090
12'6

142
153
204

231

232
237

011

025

052
056
064
151

179
180'

216
217
184

191

Sch 024

065
066
073

074
081
160



Appendix 2 (continued)

File
Category Data Element(s)

Update Probable Informa
Freq Source Ref

2.2.1 Course title, description, en-
rollment, teacheress number for
elementary (K-6) courses con-
sidered to be " special", i.e.,
other than the standard K-6 class-
room offering, including special
education, non-englisti, remedial.

2.2.1 Frequency, distribution' of class

sizes by school for K-6 classes
not included above.

2.2.1 Class performance objectives and
teacheess number. School, grade
(if applicable), and LEA ident-
ified. K-6. .

2.2.1 Curricular program objectives;
by school.

2.2.2 Course number, title, description,
instructor ss number, enrollment,
'basic texts, grades to which of-
fered, credit given, elective
status, for all courses offered
at 7-12, by school.

2.2.2 Class performance objectives-by .

course number, 7-12, by school.

2.2.2 Curricular prOgram objectives
by department by school. 7-12.

100

Y Sch
o
088
110
249

Y Soh, 165

176

Y Class 009
031
043
127
148
158

Y Sch 003
043.

Y Sch 031 L.

043' 1r

070
078
127'

130 ,

148
150
158
169-

172
182
231
249

Y Sch 009
031
043
127

148
158

Y Sch 003
043



Appendix (continued)

File
Categor Data Element(s)

2.2.,4 9Course title and description for
i offerings by social agencies,
including agency ident.

Update Probable Informa
Freq Sdurce Ref

2.2.4 Course title and description for
courses, offered by.non-public
schools, 7-post-secondary.

2.2.5 Teacher/administrator. in-service
course offerings, subje,0t, de-
scription, participant SS numbers.

3.1.1 Cc -tification and transcript data

S Agency 132

S Sch 060

083

188

Y LEA 046
128

M Dept 026 136

presently kept for all certificate 027'137

holders, plus ss number for 029 138

reference. 030 139
041 140
042 141
044 146
045 147
47 149
049 156
051 162
063 183
076 184'

079 185
082'192

214

220

226

231

238

273

2q4

3.1.1 LEA and School certificated staff
titlesoss numbers, numbers of
courses taught and percentage of
time devoted to each, longevity
LEA, assignment location.

N

113

115

116

117
% 123

124

125

135

Y Sch 026 063

027 076

029 079

030 113

041 115

042 116

137
141

1146

10;

149

15$
ote: All 3.1.1 entries imply the

044_117 16i,
need for a program to fioduce. selec-- 045 123-166
tive mailing list labels as a byprod-

04T 124 173
uct of the personnel file.

049 125 183
051 136 184

101



Appendix 2 (continued)

File
'Category

8

Data Element(s)

Update Probable Informa
Freq Source Ref

3.1.1 LEA anc schOol certificated
staff salaries, stated as actual
and less longevity factor.

3.1.1 LEA and school certificated staff
speciai responsibiltry, e.g., cur-
ricular department head, curricu-
him committee member, planning
official, Prudent group advisor,
program net is dissemination
official.

3.1.1 Estimated number of counselor con-
tacts by purpose of contac , by

counselor.

'LEA management organization hier-
archy, supervisorial relationships,

102

pro-

maintained.

3.2.1 Allocation of floorspace to p

in terms of number. of square feet
and percentage of Itothl plant.

gram by OE program code, by s

personnel responsibilities, by
individual.

3.1.1 Staff shortages by area of ruspon-
sibility by school.

3.1.2 Classified personnel (specifically
bus drivers) data, including name,
ss number, specific training, age,
sex, (routes driven,, vehicles
driven, hours, miles driven).

3.1.3 NSDE Personnel data as presently

082
185

192

193
194

195

196

197

198
199
200
203
206
214
215

220

226
238

273
274
281'

282

Y LEA 231

277
278
279

280

Y Sch 001
002
003
047

102

125

144

Y Sch 028
200
205

Y LEA 149

S Sch 085

239

Y LEA. 255

Y 'Dept 164

Y Sch 059
259



Appendix 2 (continued)

File
Category

3.2.2

Update
Data Element(s) Freq

Capital equipment inventory: 0

Identification code, condition-
code, location, use (by program
code).

Probable
Source

Sch

Informa
Ref

'015

020
054

059
072

3.2.2 -Specific school bus information: Y LEA 25E
Location, make, conditi:oa, age,
inspection statistics, routes
served, drivers, capacity, fuel
type, miles.driven annually.

3.3.1 Annual per school-expenditures by Y LEA '093
line item as currently accounted 04
for. 228

229
-231

242
275

276

297
. 298

3.3.2 NSDE operational fund accounting . M Dept 174
) "data: Pudget/encumbrancejexpend- '175

Iture by dostcentef,by line item. 233
243

Federal program fund accounting M Dept 023to."3.2

data: Budgetlencumbrancelexpefid= 062
iture data by line item and cost 080
centerjor each program. 967

213
Z23

224
261
262'

3.4.1 Selected data from Employment, *Y ESD,': 143
Security Department job-market 070
survey, translatable from DOT to

.
. 048

OE code classifications. 058

661
071.
077

. .. 155
.163_
053
.14.5

103
-1.
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Alnyndix 3 (Inr;srim R port on Availability of Data 5/30/72)

Nevada Sta"te Department of-Educatipn

Educational Management Information System

,----

//kEP/A7 OF DATA AVAMABSITY

Of'the data eIem.ents or element gro.ps leading to potential sat-

oi the information nee4s, stated by the NSDE staff, it

1.za totald that all bot 31 were either positively known to be

crillmabl or u-ere presently beitl$Collected for one reason

rr aucener. Thec.n31 elements or groups may be-found in the

accpanylnr LEA, elementary and sec.ondary questionnaires and in

011 rf.-port of %stnsolidated dara groups dated April 10, 1972.

V.-4FORHATIO AVAILABILItY SUOEY'questionnaires directed

r LEA officei-%; and 7-12 schools, asked about the

:4%"41-14ti'litY r;,1 Vfwe 31 elemerms or grolips only. Sixteen

itionnaixe!-.: were retrArned by LE, offices, 145 by elementary

and 79 by s:.econdary (7-12), schools.

ques-

(K -6)

Qvnitions referri. to student- data permitted three types of

resvA.se7 indication that the data is already collected regu-
..,

that it, is not pre,;ently collected but could be collected;

in that the data could not be collected. Questions referring

acts wiry vesciurci- data permitted only two types of respodse:

available or kraavalIable.

Tto accomPaving survy que,;tionnaire forms show the percentage

t agencies naking wits type of response for .each item. The

primary objective at this point in the project is to determine

which dat4:0ement$ or data element groups are not presently

availably tv-..1u_Oon in the data base. An assumption must be

made c to level of positive response, i.e., what pei.cent-

age of '4ero.f;eu.41y colle:ted" or "available" response, consti-
.

tuttis a riiasolvfole degree of availability. The contractor, has
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Appendix 3 (continued)

arbitrarily seiedted 80% positive

availability for inclusion in the

if 80% of agendes caa supply the

20% will be able to do so if they

and assistance by the SDE.

responseas indication of

data base. The assumption isthat,

needed data, the remaining

are .given appropriate guidance{

As can be seen in the attached questionnaire item analysis,

all activity and resource'data elements meet of exceed the 80%

threshold and may be considered available. All but three stu-

dent data elements are also shown to be available from the

responding agencies. The three which appear not to be avail-

able are:

1. [The identification of] migrant students using this

definition: Those who have moved into your school

district within the past year and whose parents are.;

seeking or have acquired temporary employment in ag-

riculture or related food processing activities.

A-total of 79.6% of responding'elemntaryand second-

ary schools indicated that this element is presently

,collected or could,be collected. This is. extremely

close to the arbitrary threshold established by the

contractor, and the response may be contaminated some-

what by the fact that many schools do not have migrants

enrolled. Provision will be Made in the data base to

accommodate this element if and 'when it becomes' available.,

2. [The identification of students] according to approximate

fathily income category as follows:

Below $3,000 annual earnings

$3,000 - '6,000-annual earnings

$6,000 - 10,000 annual earnings

$10,000- 15,000 annual earnings

Above $15,000 annual earnings,
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Appendbc 31 (continued)

,;1

0

A total of 56.1% of responding elementary sand secondary

schools indicated that this element is presently col-
.

lected or could be collected. Negative response to this

request was expected, but it was included in the question-

naires because a- significant perCentage of the NSDE

information requests called for the data. It may be

possible to estimate income levels for school groups

of learners through the association of census tracts

with school attendance areas, providing partial satis-

faction of the NSDE information requirement. Provision-
..

will be made in the data base design to accommodate this

and other student attributes if and when the data be-

come available.

3. [The identification of students] as coming from families

who are receiving aid from Welfare or the Aid to Families

with Dependent Children (AFDC) program.

A total of 77.2% of responding elementary and secondary

schools indicated that this element is presently col-

lected or could be collected. The response to(this

request might have been more positive if schools had

known that this data should be available from the social

agencies repponsible for administration of the welfare

programs. SDE guidance should be able to turn this

request from negative to positive in the future. The

data base design will provide accordingly.

The indication of the data availability analysis is extremely

heartening to say_the, least. The data necessary to provide the

vast majority of "acceit'able" informatiowrequirements,of the,

NSDE staff are presently available.

D/K May 30,1972
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County

Appendix 3 (continued)

NEVADA. STATE DEPARTMENT. OF EDUCATION

MANAGEMENT INFORMATION AVAILABILITY SURVEY

LOCAL EDUCATION AGENCY QUESTIONNAIRE

16 LEA questionnaires were returned and tabulated

Survey Results, LFA

Name of administrator responding Title

Please respond to the following questions by checking the appropriate box. If you wish to qualify_your
response or to comment on the question asked, please feelfree to do so.

If you are asked to do so .

Could you state the number of students in your district trans-
ported at,public,e3cpensei.e., those transported in school buses

- or, in private vehicles whose owners are reimburseddor their rise?

Could you list the tiiles and indicate the content of in-service
training courses offered to teachers and7or administrators' by
or through your office?

For every professional employee at the district office level,
could you indicate:

title, social security number
a summary of responsibility
number of years employed by your district?

YES NO

f %

1503.7%

13081.2%

'16 0 100%
16 0 100%
160 100%

For all certificated employees in your district; could you deter-
!: mine what their salaries would be if longevity were not taken

into account? 130 81.2%i

7.

1 0 6.3°

tt.

no
resn

:3 0 38 . %

O
0

10 12.5%

Enclosed for your. information are copies of,questionnaires sent to each of the elementary and
secondary school principals in your district.
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K-6 (E-1)

Appendix 3 (continued)

MANAGEMENT INFORMATION AVAILABILITY SURVEY

NEVADA STATE DEPARTMENT OF EDUCATION

EDUCATIONAL MANAGEMENT INFORMATION SYSTEM

Name of school Survey Results, K-6

(7.

County
1s

Grades served Approximafe enrollment per grade
6.9 10.12

Name of administrator responding 'Title

st

145 K-6 questionnaires were returned and tabulated

Please respond to the questions on this form by checking the appropriate box.

If you wish to qualify your response or to comment on the questions ished, please feel, free to do so.
The back page may be used_for lengthy comments.

NEVADA STATE DEPARTMENT? OF EDUCATION

MAY, 1972
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Accurate information as to the location of groups of students-having certain combinations of attributes is
very important to the State Department of Education.

If asked to. do so in the future, could you provide identification of any of the following attributes for each
student in your school?

(a) As belonging to one of the following ethnic groups:
Anglo, Black,'Oriental, American Indian, Spanish Sur-
name, or other.

(b) As migrant students using this definition: Those who
have moved into your school district w.thin the past
year and whose parents are seeking o have acquired
temporary employment in agriculture related food
processing activities.

INFORMATION NOT PRESENTLY COULD NOT

IS PRESENTLY GATHERED, BUT BE

GATHERED COULD BE GATHERED

20.0%

(c) According to approximate family income category as '
follows:

Below $3,000 annual.earnings
$3,000 - 6,000 annual' earnings
$6,000 - 10,000 annual earnings
$10,000 - 15,000 annual earnings
Above $15,000 annual earnings

6'.2% 51.7% 40.0% 2.1%

24.8% 2.8%

no
13resp.

.7%

.c) 14

59.3% 15.9% 408%

(d) As coming from families who are receiving aid from
Welfare or the.Aid to Families with Dependent Chil-
dren (AFDC) program.

17.9%

As being over-age for grade by two or more years.
44.1%

As demonstrating a level of achievement in reading or
arithmetic which is two or more years below grade
placement.

As geographically or culturally isolated:

As classifiable under one or more- of the following
categories of exceptional pupil:

Gifted
Homebound
Blind
Partjally sighted
Deaf
Hard of hearing
Learning disabled

67.6%

36.6%

Emotionally disturbed
Educable mentally retarded
Trainable mentally retarded -
Severely mentally retarded
Profoundly mentally retarded
Orthopedically handicapped
Multiple handicapped

62.1%.

109

60.7%

50.3%

16

17.9% 3.4%
17

1.4% 4.1%

18,
.7% 4.1%

19

9.0% 1.4%

27.6%

53.1%

20

33.8% 2.8% 1.4%



Appendix 3 '(continued)

(i) As coming from families with both parents (or the
only parent) ,employed on a full-time basis.

(j) As having been-expelled from school for specific dis-
ciplinary reasons, failure to adjust to the learning
environment, or other specific reason.

(k) As participating in..thr_school lunch program (if such
is available).

1

,

(I) As rec,ularly transported to o s2mThschoolSin_vehicles,

partially Or wholly supported by (14trict funds (in-
rluding..1school_buses.....and vehicles whose
owners are reimbursed for their use).

if you are requested to do so . .

Could you provide a title and brief description of
each course offered in your school -which is not
considered to be a regular self-contained classroom
grouping?

INFORMATION
IS PRESENTLY

GATHERED

NOT PRESENTLY
GATHERED, BUT

COULD BE

0

COULD NOT
BE

GATHERED

0 .

21
no
resp.

32.4% 62.8% 4.8% 10.0%

CD 22

64.1% 28.3% 3.4% 4.1%

CD 23

67.6% - 19.3% 2.8% 10.3%

4-.;;;;

0 CO 0 24

74,5% 17.2% 3.4% _4_18%

YES

O
90.3%

NO

0 25

4.1% 5.5%

Could you state the number of students currently
enrolled in each classroom and special course? 0 0 26

96.6% v.7% 2.8%

For every certificated employee at your school, could
you indicate:

title and social security number ,
titles of courses taught and percentage of time

devoted to each
the number of years he has been employed in

your district?

Could you indicate by social security number those
certificated employees who are assigned special re-
sponsibility, such as membership on a curriculum
committee, advisor to certain student groups, coach-
ing, etc.?

110

O
'94.5%

0
94.5%

979%

O

O 27

2.8% 2.8%

28

3.4% 2.1%
0 29

;7% 1.4%

0 30

86.3% 10.3% 3.4%



Appendix-3-(continued)-
7-12 (S-1)

MANAGEMENT INFORMATION AVAILABILITY SURVEY

NEVADA STATE DEPARTMENT DF EDUCATION

EDUCATIONAL MANAGEMENT INFORMATION SYSTEM

Name of school Survey Results, 7-12
. County

Grades served Approximate enrollment per grade
6.9 10.12

Name of administrator respondin Title

79 7-12 questionnaires were returned and tabulated.

Please respond to the questions on this form by checking the appropriate box.

If you wish to qualify your response or to comment on the questions asked, please feel free to do so.
The back page may be used for lengthy comments.

NEVADA STATE DEPARTMENT OF EDUCATION-

MAY, 1972
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Appendix 3 (continued)

Accurate information as to the location of groups of students having certain combinations of attributes is
very important to the State Department of Education.

If asked to do so in the future, could you provide identification of any of the following ai.tributes for each
student in your school?

(a) As belonging to one of the following ethnic groups:
Anglo, Black, Oriental, American Indian, Spanish Sur-
name, or other.

(b) As migrant students using this definition: Those who
have moved into your school district within the past
year and whose parents are seeking or have acquired
temporary employment in agriculture or related food
processing activities.

(c) According to approximate family income category as
follows:

Below $3,000 annual earnings
$3,000 - 6,000 annual earnings
$6,000 - 10,000 annual earnings
$10,000 - 15,000 annual earnings
Above $15,000 annual earnings

As coming from 'families who are receiving aid from
Welfare or the Aid to Families with Dependent Chil-
dren (AFDC) program.

(e) As being over-age for grade by two or more years.

(f) 'As demonstrating a level of achievement in reading or
arithmetic which is two or more years below grade
placement.

(g) AS geographically or culturally isolated: .,

(h) As classifiable under one or more of the following
categories of exceptional pupil:

Gifted Emotionally disturbed
Homebound Educable mentally retarded
Blind Trainable mentally retarded
Partially sighted Severely mentally retarded
Deaf Profoundly mentally retarded
Hard of hearing OrthQpedically handicapped
Learning disabled Multiple handicapped

112

INFORMATION NOT PRESENTLY COULD NOT

IS PRESENTLY GATHEHED, BUT BE

GATHERED

0

COULD BE

0

GATHERED

no
13

resp.

65.8% 32.9% 1.3% 0.0%

0 14

16,5% 63.3% 17.7% 2.5%

0 Cl 0 15

3.8% 50.6% 40.5% 5.1%

16

17.7% 58.2% 21.5% 2.5%

O C1 0 17

41.8% 54.4% 0.0% 3.8%

0
62.0%
0

0
31.6%
0

0
2.5%
0

18

3.8%,
19

22.8% 67.1% 10.1% 0.0%

0 20

63.3%- 32.9% 2.5% 1.3%



(i)

Appendix 3 (continued),

As coming from families with both parents (or the only
parent) employed on a full-time basis.

(j) As having been expelled from school for specific dis-
ciplinary reasons, failure to adjust to the learning en-
vironment, or other specific reason.

(k) As participating in the school lunch program (if such is
available).

(I) As regularly transported to or from school in vehicles
partially or wholly supported by district funds (including
school buses and private vehicles whose owners are re-
imbursed for their use).

(m) As having voluntarily dropped out of school before
graduation (specifying the general curricular program in
which they were enrolled and the indicated or implied
reason for leaving school).

If you aie requested to do so . .

5.3

INFORMATION
-IS PRESENTLY

GATHERED

NOT PRESENTLY
GATHERED;BUT-

COULD BE

COULD NOT
BE

GATHERED

no
usp.

24.1% 68.4% 7.6% 0.0%

it)0 . 0 0 22
65.8% 29.1% 2.5% 2.5%

0 0 0 23

44.3% 32.9% 7.6% 15.2%

6's
0 0 0 24

64 . 6% . 22;8% 3.8% 8.9%

O 0 25

49.4% 38.0% 3.8% '8.9%

YES NO

Could you identify all courses offered by your school
according to:

title or code number p 87.3% 07.6%26 5.1%
the number of students enrolled (by grade level) 0 94.9% 01.3%27 3.8%
titles of the basic text or texts used (if any).
the social security number of each instructor in-

volved

p 96.2%

p 91.1%

00.0 %28 3.8%

06.3%29 2.5%
the amount of credit offered,
whether the course is considered an elective?

p 84.8%
94.9%

03.8%30 11.4%
01.3%31 3.8%

For every certificated employee at your school, could
you indicate:

title and social security number 96.2% 03.8%32 0.0%

titles or code numbers of courses taught
other major responsibility (counseling, curricular

department head, administrative, etc.) and the
percentage of time devoted to each responsi-
bility

p 93.7%

0 97.5%

00.0%33 6.3%

02.5%34 0.0%
total number of years he has been employed in

your district?

Could.you indicate by social security number those
certificated employees who are assigned special or "mi-
nor" responsibility, such as membership on a curriculum
committee, coaching, advisor to certain student groups,
etc.?
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APPENDIX 4: DATA INFORMATION TREE

The purpose of the Data/Information Tree is to 'associate the
information needs, as stated by the NSDE staff, to the EMIS
subsystems which are designed to serve-them.

Further reference is made to the specific data set (file) and
data element or data group which will apply to each information

request.

Each page of the"tree" applies to no more than one GSR data set
or one of the other EMIS subsystems. The number Of requests
drawing from one file or subsystem has increased some to more
than one page.

On the left side of each page, the applidable data elements and
subsystems are shown with an associated code number. On the right,

each request is listed by Reference Number (from Appendix 1) and

the requesting staff member, division and branch. To the left of

each request the supporting elements, files and subsystems are
shown by code number.

Information requests drawing from more than one file or subsystem
are listed in each applicable part of the tree.

I
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